electronic health record using physicians admitted to copying and 80% planned to continue doing so, making the need for a comprehensive understanding of the pervasiveness of copying essential to ensuring thoughtful widespread electronic health record implementation (8) . The concern regarding the increasing prevalence of copying in electronic health record progress notes has even prompted the publication of journal editorials (9, 10) .
The ICU is an ideal site to explore the extent of copying because of the high acuity of the patients, the frequent need for expeditious decision making, the presence of complicated and technologically advanced treatments, and the necessity for clear communication to facilitate multidisciplinary collaboration (11) . Despite this, the characteristics of copying have not been described in the critical care setting. We sought to examine the frequency of copying among physicians in the medical ICU to better understand what modifiable factors may be contributing. We hypothesized that copying would be infrequent in the ICU, particularly in the attending notes of those patients with the highest severity of illness and longest length of stay.
MATERIALS AND METHODS

Design and Setting
We performed a retrospective cohort study involving patients admitted to a 14-bed medical ICU in an urban academic medical center between August 1, 2009, and December 31, 2009 . Patients were eligible if they had stayed in the ICU for at least 72 consecutive hours. Attending physicians rotated every 12 days with another attending covering the 2 days in between. Residents rotated every month and averaged one day off per week. The clinical team consisted of one attending, one critical care fellow, and four to five residents. The Institutional Review Board of Me-troHealth Medical Center, Cleveland, Ohio, approved the study.
Data Collection
The assessment and plan portions of the progress notes of each patient (the portion of the note that contained the physician's impression regarding the patient's illness and plans for treatment) were extracted from the electronic medical record, EpicCare Inpatient Clinical System (EPIC Systems, Madison, WI) into a text file. We focused on the assessment and plan portion of the notes because we wanted the portion of the clinical record that most reflected physicians' thoughts regarding each patient's health status and treatment intentions. We were unable to separate the plan portion of the notes from the assessment because many authors had written them as one. All of the progress notes were typed into EpicCare directly by the physician. None of the clinicians dictated their notes.
EpicCare offers two ways to copy notes. The first, called "copy and paste function" involves highlighting the desired text, selecting "Copy" from the "Edit" pull-down menu, and then moving to the new progress note and selecting "Paste" from the same "Edit" menu. This allows any text from any note to be copied. The second method of copying, called "copy forward," involves opening a new, blank progress note and pushing the "Copy Text" button. This allows the entire last note created by the author to be copied into that author's new progress note. We attempted to differentiate the two forms of copying by identifying the source of the copied information and calculating the proportion of information copied If the copied proportion was high and the source of the copied information was the same physician's last note, the copy forward method was most likely used. If the source of the copied information was another physician's note, the copy and paste function was likely used.
The text file generated from the progress note was uploaded into CopyFind, a GNU General Public Use License Program developed by Louis Bloomfield (12) and used in similar studies evaluating medical copying (13) . CopyFind was created to help identify plagiarism in education. CopyFind performed pair-wise comparisons of all progress notes of each patient and searched for identical matching word sequences. When a physician took time off, we compared the note written on their return to the note written by another physician on the day prior as well as the note written by the same physician prior to leaving. CopyFind has user-modifiable settings for identifying copied segments. We set it to identify matching phrases of more than 4 words and 20 total characters and to only report copying of greater than or equal to 20%. We chose greater than or equal to 20% to reduce the false positives of copying due to long phrases that are commonly used in the medical ICU such as acute respiratory distress syndrome ( Fig. 1) . CopyFind then created a HTML file revealing each pair of documents side by side with the matching words and phrases underlined ( Figs. 1 and 2) .
Detailed patient information was obtained from the electronic record and included baseline demographics, admission diagnoses, primary insurance, severity of illness, and lengths of stay. Patients were followed for the entirety of their ICU stay. Patient deaths during the hospitalization were determined using the electronic record. Physician demographics were obtained through interview.
Statistical Analysis
For each patient, we determined the proportion of resident and attending progress notes containing greater than or equal to 20% copied information. Patients were the units of analysis. The t test was used to compare the mean copying proportion between attending and resident physicians and the mean copying proportion between notes on consecutive days compared to days following a physician hiatus. We then constructed a linear mixed model for repeated observations over time by patient and clustering of patients within physicians (intraclass correlation coefficient = 0.31). The effects of physicians on the primary response variable in this model (percent of copied information in attending notes) were assessed in several ways. In the initial model, physicians were included as a fixed categorical copying using dummy variables. For this model, we generated the least square mean copying by physicians and tested pair-wise differences with Tukey adjustment for multiple comparisons. In a second model, characteristics of attending physicians (gender, race, and years since fellowship) were included and assessed individually without an indicator for physicians. In addition, we constructed a model with characteristics of the interaction of demographics (race and gender) between patient and attending (i.e., both patients and attending the same or different gender or race). Only the final model was included in the results because the findings did not change. Similar models for resident physicians could not be constructed due to the large number of residents enrolled in the study.
Patient characteristics to be included in the regression were determined a priori and included age, sex, race, ethnicity, insurance status, primary admission diagnosis, Acute Physiology and Chronic Health Evaluation II (APACHE II) score at ICU admission and again 72 hrs later, Sequential Organ Failure Assessment (SOFA) score at ICU admission and again 72 hrs later, days of mechanical ventilation, and days in the ICU. The SOFA score at admission and 72 hrs later was used in final models in place of APACHE II because it has been demonstrated to be a good indicator of prognosis (14) , and no difference in the two was noted during model fitting. Analyses were performed using SAS v.9.2 (Cary, NC). All p values represent two-side hypothesis tests, and the significance level was 0.05.
RESULTS
Patient characteristics are found in Table 1 . One hundred thirty-five patients were admitted to the medical ICU and had stays of longer than 3 days. The average age was 57 ± 16 years, 44% were men, and 16% of patients died during their hospitalization.
Physician characteristics and information regarding their progress notes are found in Table 2 . Seventy-three physicians (62 residents and 11 attendings) cared for the 135 enrolled patients. Each patient had an average of five physicians caring for them during their ICU stay. Patients stayed in the ICU for an average of 7 ± 5 days and generated an average of 16 notes (eight by residents and eight by attendings). Over the entire cohort, 2,068 notes (1,047 residents and 1,021 attendings) were generated.
The assessment and plan portion of the progress notes were on average 92 words longer for residents compared to attendings (208 ± 99 vs. 116 ± 61, p < 0.001; Table 3 ). Copying was found in 82% of all resident notes and 74% of all attending notes. Residents copied less information between notes than attendings (55% ± 23% vs. 61% ± 21%, p < 0.001). The source of copying following at least 1 day off varied between residents and attendings. Residents were less likely to copy information from their own notes from prior to the day off than attendings were (66% vs. 94%, p < 0.001). However, whether information was obtained from their own notes prior to a day off or from a colleague's note on the day prior, both residents and attendings copied the same amount of information (59% vs. 61%, p = 0.17 and 52% vs. 49%, p = 0.48). Less than 20% of information was copied from attendings' notes to residents' notes and less than 20% of information was copied from residents' notes to attendings' notes. Similarly, we found less than 20% of information was copied from critical care physicians' notes into consultants' (residents' or attendings') notes.
There was a significant variation in the average amount of copying among both attendings and residents. In a regression model, adjusting for the clustered effect of patients by physicians, there was a significant variation in mean copying among attendings ranging from 41% to 82% (Fig. 3) . However, no patient factors were associated with copying, including ICU length of stay (p = 0.34), patient age (p = 0.23), patient gender (p = 0.61), patient race/ethnicity (p = 0.94), patient insurance (p = 0.48), patient SOFA score at admission (p = 0.35), change in SOFA score after 72 hrs (p = 0.66), admission diagnosis (p = 0.38), and days on mechanical ventilation (p = 0.43; Table 4 ). There was no signifi cant association between attending gender, race/ ethnicity, or years following fellowship and mean copying. There was also no association between racial concordance among provider and patient and mean copying.
DISCUSSION
In this cohort study conducted in the medical ICU of an urban academic medical center, copying of information in the assessment and plan portion of daily progress notes was prevalent among both resident and attending physicians. While residents copied more frequently than attendings, attendings copied more information between notes compared to residents. The majority of attending copying was from their own prior notes, both on consecutive days and following a day off. Attending physician was the only variable associated with copying. Our finding of 74% copying among attendings and 82% among all physicians in the medical ICU is comparable to the prevalence of copying found in prior studies conducted outside of the medical ICU. A study from the Utah VA Hospital found an overall prevalence of 20% copying of patient notes (7) . However, when they examined 60 patient records more closely, they found that 43 (72%) had, at least, one copied note. In another VA study, over 167,076 notes were analyzed for 1,479 patients (13, 15) . Using the CopyFind software used in this study, the authors found 90,702 instances when "pairs of documents contained identical 40-word sentences." This amounts to a copy rate of 54%. The copy rates were greatest in the physical examination (25% of patient records), but the assessment portion of notes was fourth most common. Over the 7.5 years of analyzed data, the copy rates significantly increased from 2 notes with copied text in 1995 to 867 in 2001.
When interviewed, many physicians have acknowledged copying frequently in their electronic notes. In one study conducted at two academic medical centers, 90% of 253 physicians reported copying when writing progress notes (8) . The majority (70%) reported copying almost always or most of the time when writing their notes. Residents were three times more likely to report high copying rates compared to attendings. Interestingly, the majority of the physicians who reported copying did so using the copy and paste function. In this study, however, attending physicians were more likely to copy from their own notes than the notes of colleagues, suggesting use of the copy forward method. Intensivists in this study may have exhibited a lack of trust in the information found in the notes of colleagues, who were generally covering patients over the weekend, and therefore, less often chose to copy information from their colleagues' notes. The fact that copying prevalence in this ICU-based study was not appreciably different from that of studies involving the notes of patients with lower severity of illness suggests that despite the need for intensive monitoring and therapies, physicians may not feel obligated to convey new or changing information from day to day. Alternatively, the ICU environment may make physicians feel more compelled to reduce their workload. Electronic health records have been demonstrated to slow the speed at which clinicians carry out clinical documentation and ordering processes (16) . The addition of a copy forward button to the electronic health record may provide physicians with an easy means to reduce workload. Another explanation for the high rate of copying in the ICU may be a change in the percep- tion of the utility of the medical record. Some authors have suggested that the primary purpose of writing progress notes has shifted from the transfer of knowledge to documentation for billing (11) . As a result, physicians may be less invested in spending the time and effort necessary to convey new information and may prefer copying of existing information as a means to quickly complete an onerous task. We found no pa-tient characteristics that were associated with copying among attendings. We also found that there was great variability in attending copying. These findings suggest that copying occurs at the whim of the intensivist regardless of the patient.
There are limitations of this study. We examined progress notes involving patients of a medical ICU in a single hospital. The results may not be generalizable to other settings. The study was conducted during a time of year when the medical ICU census is generally low. However, it is difficult to envision how an increased physician workload would be associated with less copying. Physicians in this study used EpicCare and while it is one of the most used electronic health records in the country, other electronic health records may be used differently. We did not directly observe the physicians in this study writing notes nor did we interview them to better understand their behavior. We chose to report a copying rate of greater than 20% to minimize the risk of false positives. In doing so, the reported copying prevalence was likely artificially low. However, with over 75% of the examined notes having some form of copying, even this prevalence is quite elevated. Data continue to emerge demonstrating benefits to using electronic health records. In the ambulatory setting, diabetes care is significantly better at facilities using electronic compared to paper records (17) . In inpatient settings, electronic records with physician order entry have been demonstrated to reduce medical errors and mortality (18, 19) . They have also been shown to reduce time spent for daily activities, reduce costs, and are positively regarded by nurses and clinicians (20) (21) (22) (23) . However, with the relative ease of copying information into progress notes, the possibility of inaccurate or diluted information exists in which true patient assessments and treatment plans may be missed and adverse patient outcomes may result (11) . Copying may also lead to less independent thought, thereby hampering the development of alternative diagnoses and treatments (9) . This is of particular concern in training the next generation of doctors. As we transition to electronic health records, we need to continue to focus on their strengths while being careful not to embrace their limitations.
